Abstract Earlier studies indicated that the genus Nectandra, currently the second-largest genus of the Neotropical Lauraceae, might be diphyletic in its traditional circumscription, but the evidence was not quite conclusive. Our phylogenetic analyses based on nuclear (ITS) and chloroplast (psbA-trnH) sequences of 45 Nectandra species as well as 42 representatives of 18 genera of the core Lauraceae (Ocotea complex, Laureae, Aiouea, Asian Cinnamomum and Persea groups) confirm the suspicion that Nectandra is diphyletic. The two groups, Nectandra s.str. and the N. coriacea group, are each well supported in the maximum parsimony and Bayesian analyses, but they are not sister to each other. Nectandra s.str. is sister to Pleurothyrium, and the clade including Nectandra s.str. and Pleurothyrium is very likely closer to the dioecious taxa of the Ocotea complex. The N. coriacea group, on the other hand, appears to be closer to bisexual taxa known as the Ocotea helicterifolia group. In addition, Nectandra s.str. is characterized by a large deletion in the psbA-trnH spacer compared to all other core Lauraceae, including its sister group Pleurothyrium. Considering these facts, Nectandra cannot be maintained in the traditional sense. We therefore transfer the species of the N. coriacea group to the oldest generic name applied to this group, Damburneya. On the basis of fossil records from the American subcontinents and in accordance with previous phylogenetic and molecular clock studies we suggest a scenario of a climate-driven migration from North to South America, with a subsequent rapid radiation of Nectandra s.str. in South America. if Nectandra is polyphyletic in its present circumscription. To answer this question, we examined 45 species of Nectandra plus 42 presumably related species using two molecular markers, one nuclear and one chloroplast marker.
INTRODUCTION
Nectandra Rol. ex Rottb. is the second-largest genus of Lauraceae in tropical America, with 117 species currently recognized (Rohwer, 1993 (Rohwer, , 2012 . It is distributed throughout the Neotropics, from Florida to Uruguay, with centers of diversity along the eastern slopes of the Andes and in southeastern Brazil. Species of Nectandra are found mostly in rainforests or at least seasonally moist forests from the lowlands to about 3000 m elevation. The genus is recognized by bisexual flowers (vs. unisexual in Rhodostemonodaphne Rohwer & Kubitzki) , stamens with four pollen sacs arranged in a horizontal row or a relatively shallow arc (vs. two superposed pairs in several other genera), and by papillose, usually bright white tepals that are rotately spreading at anthesis and drop off as a ring together with the androecium afterwards (Van der Werff, 1991; Rohwer, 1993) .
An explicit phylogenetic analysis of Nectandra has never been attempted, neither using morphological characters, nor DNA sequences. However, Rohwer designed a hypothetical scheme of the supposed relationships within the genus (Rohwer, 1993: fig. 10 ) based on morphology (mainly floral structures).
He assigned the species to thirteen groups based on flower structure, leaf venation and pubescence (Fig. 1 ). While most of these hypothetical groups were depicted as connected to several other groups, the N. coriacea group stands apart. Its species show those flower characters that are supposed to define Nectandra, but they also have characteristics of other genera of Lauraceae (Rohwer, 1993) . Furthermore, the species of the N. coriacea group are distributed mainly in Central America and the Caribbean, whereas most of the other Nectandra species are distributed mainly in South America (Rohwer, 1993) .
Also, a molecular phylogenetic study of the laurel family by Chanderbali & al. (2001) suggested a distinction between the N. coriacea group and the remaining Nectandra species. Their analysis of nuclear ribosomal internal transcribed spacer (ITS) sequences included three species of the N. coriacea group and four other species of Nectandra, and these two groups were separated by three nodes, one of them reasonably supported. Umbellularia (Nees) Nutt., the Ocotea helicterifolia group and Pleurothyrium Nees (in ascending order) appeared to be closer to the main part of Nectandra than the N. coriacea group. This of course raises the question Rudolph (2005) . To increase the yield of DNA, the incubation time of the elution step was elongated to 15 min. In addition, a higher temperature of 50°C was applied to improve the solution of the residual DNA from the column.
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PCR amplification and sequencing. -The whole ITS region (ITS-1-5.8S RNA-ITS-2) and the plastid intergenic region between psbA (photosystem II protein D1) and trnH (transfer RNA histidine) (psbA-trnH) were selected because a particularly high variability was expected in these regions, based on earlier studies (Chanderbali & al., 2001; Kress & al., 2005; Dong & al., 2012) .
The ITS region was amplified according to the general method of White & al. (1990) , modified as described in detail by . If possible, the entire ITS region was amplified using the primers ITS-18-F (Käss & Wink, 1997 , modified by Beyra Matos & Lavin, 1999 and ITS-H (Rohwer & al., 2014) . If the PCR failed, smaller PCR products were amplified with primer combinations listed in Table 1 .
The chloroplast psbA-trnH spacer was amplified using the same conditions, except that dimethyl sulfoxide (DMSO) was not required, because of a much lower GC content. The following primers were used: psbA (Sang & al., 1997) , psbAr1r, psbA-r2r (Heinze, 2007) , trnH (Tate, 2002) and trnH-A-8.1 (Klak & al., 2013) .
The PCR products were purified with FastAP (Thermo Sensitive Alkaline Phosphatase) and exonuclease I (both enzymes from Thermo Fisher Scientific, Waltham, Massachusetts, U.S.A.) according to the manufacturer's description. The sequencing reaction and precipitation of the sequencing products were adjusted to the 3500 Genetic Analyzer (Thermo Table 1 . Primers for ITS and the psbA-trnH region used in this study.
Primer
Direction Sequence Author ITS ITS-1 F 5′-TCCGTAGGTGAACCTGCGG-3′ White & al., 1990 ITS-18 F 5′-GTCCACTGAACCTTATCATTTAGAGG-3′ Käss & Wink, 1997; Beyra-Matos & Lavin, 1999 ITS-3 F 5′-GCATCGATGAAGAACGCAGC-3′ White & al., 1990 ITS
ITS-4 R 5′-TCCTCGCTTATTGATATGC-3′ White & al., 1990 ITS-CL R 5′-GCAATTCACACCAMGTATCGC-3′ Rohwer & Rudolph, unpub.
ITS-H
psbA-trnH region psbA F 5′-GTTATGCATGAACGTAATGCTC-3′ Sang & al., 1997 psbA-r1r F 5′-GTAGTAGGTATCTGGTTTACCGCT-3′ Heinze, 2007 psbA-r2r F 5′-CTTCTTCCTAGCTGCTTGGCCTGT-3′ Heinze, 2007 trnH R 5′-CGCGCATGGTGGATTCACAAATC-3′ Tate, 2002 trnH-A-8.1 R 5′-TGGATTCACAAATCCACTGC-3′ Klak & al., 2013 Version of Record TAXON 65 (5) • October 2016: 980-996 Fisher Scientific) as described in Rohwer & al. (2014) . The sequences were detected with the automated 3500 Genetic Analyzer as described in the manufacturer's instructions. All samples were sequenced forward and reverse. Sequence analysis. -The quality of the sequences was checked using the program Sequencher v. 4.8 (Gene Codes Corporation, 1991 -2007 . The sequences were edited manually, and a consensus sequence was created by comparison of the forward and reverse sequence chromatogram files of each individual . The consensus sequences and published sequence data retrieved from GenBank (see Appendix 1) were aligned by using the MUSCLE algorithm implemented in MEGA v.6.06 (Tamura & al., 2013) , with manual adjustments according to the principles outlined in Rohwer & al. (2014) . Potentially informative insertions or deletions (indels) were coded in an indel matrix appended to the DNA sequence matrix, following the rules of simple indel coding (Simmons & Ochoterena, 2000) . However, if there were different bases within the same indel position(s), indicating possibly different evolutionary events, we coded a multistate character (0/1/2/3) to account for these differences. Indels that were only ambiguously alignable as well as most of the uninformative indels in the ITS region were excluded from the analysis. Two micro-inversions recognized in the psbA-trnH spacer, of 5 and 10 bp, respectively, were reverted, complemented, and initially coded in the 0/1 matrix as well. These characters, however, were later excluded from the analysis, as we had recognized in other Lauraceae (unpub. data) that both orientations were found within at least some species.
Phylogenetic analysis. -The nuclear and chloroplast data matrices were analyzed both separately and in combination by maximum parsimony as well as Bayesian inference.
Maximum parsimony analysis was performed in PAUP v.4.0b10 (Swofford, 2001 ). For heuristic search, 100 random addition sequence replicates, tree bisection-reconnection (TBR), retaining of all minimum length trees (MULTREES=YES) and collapse of zero-length branches were chosen. Gaps were treated as missing data. As the analyses rapidly accumulated more than 200,000 equally parsimonious trees, we limited the number of trees saved per replicate to 1000 (NCHUCK=1000, CHUCKSCORE=[minimum length found in first attempt]). Branch support was estimated by bootstrap analyses (Felsenstein, 1985) . A full bootstrap, however, with unlimited TBR branch swapping and an unlimited number of trees saved, was not possible with our data, as it quickly ran into overflow. We therefore limited the number of branch exchanges to one million per bootstrap replicate (rearrlimit=1000000).
Bayesian inference was performed using MrBayes v.3.2.2 (Ronquist & al., 2011) . The data were separated into a total of five unlinked partitions. Three partitions were applied for the ITS data, (1) for the positions coding for ribosomal RNA (the 5.8S, 18S and 26S regions), (2) for the non-coding ITS-1 and ITS-2 regions, and (3) for ITS-indels. Two additional partitions were used for the psbA-trnH data, (4) for the non-coding psbAtrnH intergenic region and (5) for the psbA-trnH-indels. For the partitions including DNA data, the most suitable substitution models were determined in MEGA v.6.06, according to the Bayesian information criterion (BIC).
The Jukes-Cantor model was suggested for the ribosomal DNA, possibly due to scarcity of substitutions. The Tamura 3-parameter model was suggested for both spacer regions. Two simultaneous runs of four Metropolis-coupled Monte Carlo Markov chains (MCMCMC) were run for one million generations, saving the current tree every 100 generations. The burnin was determined by visual inspection of the likelihood values, visualized as a graph in Microsoft-Excel 2010. The posterior probabilities for individual clades were calculated by producing a majority-rule consensus of the remaining trees in PAUP.
RESULTS
Sequence characteristics. -The statistics of the aligned ITS and psbA-trnH genome regions for the single and combined analyses are shown in the first five rows of Table 2 . The aligned genome regions of the combined analysis have a total length of 1240 base pairs (bp). A total of 140 alignment positions were excluded from the analysis. Of the remaining 1100 alignment positions 776 (70.5%) were constant, 164 (14.9%) were variable but parsimony-uninformative and 160 positions (14.5%) were parsimony-informative. The alignment showed 32 parsimonyinformative indels having a length of 1-196 bases. Therefore, the final data matrix consisted of 1132 characters, 1100 DNA characters plus 32 indels, encoded using the numbers 0 to 3.
As expected, the results based on each single marker provided (much) less resolution and lower support values than those based on the combined dataset, but they showed only a few cases of significantly supported conflict, mainly due to poor resolution in the results based on the psbA-trnH dataset. In the maximum parsimony analyses, we considered 90% bootstrap support (BS) as signficiant, but the strongest observed conflict was a sister-group relationship of Cinnamomum japonicum Siebold with C. camphora (L.) J.Presl (90% BS) in the psbA-trnH data vs. C. japonicum with C. verum J.Presl (74% BS) in the ITS data. In each case the respective other species was either the immediate sister taxon (C. verum in the psbAtrnH data) or placed in a polytomy with the supported species pair. In the Bayesian analyses, where the support values are generally higher, we considered a posterior probability (PP) of Table 2 . The parsimony analysis of the combined data provided 39,000 trees with a length of 815 steps, with a consistency index (CI) of 0.556 and a retention index (RI) of 0.749. Because the bootstrap trees of the maximum parsimony analyses were much less resolved and supported than the trees of the Bayesian inference, only the results of the Bayesian inference of the combined dataset are described in detail in this study. However, two monophyletic groups among the Nectandra species were recognized also by the maximum parsimony analysis with combined markers. The N. coriacea group (including N. ambigens, N. coriacea (Sw.) Griseb., N. lundellii, N. martinicensis, N. patens, N. purpurea and N. salicifolia ; reinstated as Damburneya later in this paper) showed a high bootstrap support (BS) of 100%. The Nectandra s.str. group, including the remaining 38 species, was less but still significantly supported (98% BS). 
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TAXON 65 (5) • October 2016: 980-996 Bayesian inference. -The Bayesian inference of the combined dataset reached convergence at less than 20,000 of one million generations, so that 200 of the 10,001 saved trees (2%) had to be discarded as burn-in. The resulting cladogram is shown in Figs. 2 and 3 .
The branch separating the outgroup, viz., the Persea group (Machilus grijsii Hance, Persea americana Mill., Phoebe sheareri (Hemsl.) Gamble), from the ingroup is supported with a posterior probability of 1.0. Within the ingroup, the Laureae (Actinodaphne sesquipedalis Meisn., Neolitsea sericea (Blume) Koidz., Lindera benzoin (L.) Blume, Laurus nobilis L.; PP 1.0) form the sister group to all remaining taxa (PP 0.99). Among these, the cladogram shows a well-supported Asian Cinnamomum group (PP 1.0), whereas its sister group including the remaining taxa is scarcely supported (PP 0.81). Among the latter, a well-supported (PP 1.0) Aiouea group, consisting of Aiouea and the Neotropical Cinnamomum species, is shown as sister to an equally well-supported clade including all other genera, among them Nectandra and Ocotea.
In the following, this group is called the Ocotea complex, as in Chanderbali & al. (2001) . Because the aim of this study is to investigate the phylogeny of the genus Nectandra, the topology among the other Lauraceae will be not described in detail.
Within the Ocotea complex, there is a polytomy, consisting of Ocotea foetens (Aiton) Baill., Umbellularia californica (Hook. & Arn.) Nutt., a poorly supported clade (PP 0.82) including several species of the Ocotea complex, all of them with bisexual flowers, and another weakly supported clade (PP 0.90) including the remaining species. The former clade includes not only species currently placed in Ocotea, but also the species of Aniba, Dicypellium, Kubitzkia and Licaria. The latter clade then splits into two groups, both of them including species currently placed in Nectandra. The smaller of these clades is weakly supported (PP 0.74) and includes several bisexual Ocotea species usually attributed to the Ocotea helicterifolia group (e.g., in Rohwer, 1991 
DISCUSSION
Our results (Figs. 2, 3) show many similarities to those of Chanderbali & al. (2001: fig. 3 ), but also some differences. As in their study, the Persea group, the Laureae, the Cinnamomeae, the Neotropical Cinnamomum plus Aiouea group, and the Ocotea complex are shown as monophyletic groups. The higher support values in our results are due to different methods: Bayesian inference generally leads to higher values than maximum parsimony bootstrap. Within the Ocotea complex, further similarities include the presence of (1) a clade consisting of Aniba, Dicypellium, Kubitzkia, Licaria, and several bisexual Ocotea species, called "Licaria group and allies" by Chanderbali & al. (2001) , (2) a clade including all dioecious species of the Ocotea complex, regardless of their current generic affiliation (Endlicheria, Ocotea, or Rhodostemonodaphne), (3) a clade consisting of Nectandra s.str. as sister to Pleurothyrium, and (4) a node uniting the two latter clades. The differences between the two studies, e.g., the placement of the Nectandra coriacea group relative to the Ocotea helicterifolia group and Umbellularia, or the position of the Old World species of Ocotea, involve only weakly supported nodes.
With an increased taxon sample, we can thus confirm that Nectandra in its traditional circumscription is at least paraphyletic with regard to Pleurothyrium. The taxonomic consequence of this result, i.e., the formal transfer of the Nectandra coriacea group to Damburneya, will be drawn below. In addition, Nectandra s.str. appears to be closer to the dioecious taxa of Version of Record TAXON 65 (5) • October 2016: 980-996 the Ocotea complex, whereas the N. coriacea group appears to be closer to other, bisexual taxa currently placed in Ocotea.
In the past, morphological similarities between Nectandra (s.l.), Ocotea and Pleurothyrium repeatedly led to different opinions regarding the delimitation of the three genera. Schreber (1791) (Aublet, 1775 vs. Nees, 1833 . This concept was accepted by Mez (1889) , and still remains the most widely used genus concept up to the present. Britton and Millspaugh in their Bahama Flora (1920) placed Nectandra in the synonymy of Ocotea, without any further comment. However, the only species of the Ocotea complex occurring in the Bahamas is Nectandra coriacea, which is morphologically closer to Ocotea than typical Nectandra species. In 1952, Kostermans treated Pleurothyrium as a section of Ocotea, and suggested that also Nectandra should be included there. He formally implemented this step in Kostermans (1957) . Bernardi (1962) argued that Nectandra should be kept separate for pragmatic reasons, because it could easily be identified in the field by looking at the stamens with a hand lens. Also Allen (1966) pleaded in favor of maintaining both Nectandra and Pleurothyrium as separate genera. Howard (1981) and Liogier (1982) , on the other hand, followed Kostermans in treating Nectandra as a synonym of Ocotea. Both authors, however, were working on the flora of the Antilles, where the more Ocotea-like Nectandra coriacea group is far more frequent than Nectandra s.str. Rohwer & Kubitzki (1985) not only argued in favor of keeping Nectandra and Pleurothyrium separate from Ocotea, but also separated the dioecious species treated as Nectandra subg. Synandrodaphne by Mez (1889) as the new genus Rhodostemonodaphne. The separation of Rhodostemonodaphne has been confirmed by subsequent studies (Chanderbali & al., 2001; Madriñán, 2004) .
Nectandra coriacea group (= Damburneya). -The species of the N. coriacea group differ from the remaining Nectandra species not only in their DNA sequences, but also morphologically, as pointed out by Rohwer (1993) . In his schematic illustration of the perceived morphological similarities, there is only a single dotted line (meant to indicate an uncertain relationship) connecting the N. coriacea group to the N. membranacea group, whereas the other major species groups are reticulately connected. However, the apparently best diagnostic characters to separate the N. coriacea group from the remaining species are rather inconspicuous and may seem trivial. In the N. coriacea group, the adaxial side of the tepals bears at least some more or less straight hairs at the base, often intergrading with crinkled, papillae-like hairs on the distal part. In Nectandra s.str., on the other hand, the adaxial side of the tepals is usually papillose throughout, or glabrous at the base and only distally papillose. Likewise, the filaments of stamens and staminodes are almost always pubescent in the N. coriacea group, whereas they are glabrous in Nectandra s.str. (Fig. 1A, B) . Other characters are less diagnostic, but nevertheless helpful to separate the two. The species of the N. coriacea group show a mixed to evenly reticulate tertiary leaf venation, like in Ocotea (Klucking, 1987) , whereas most other Nectandra species show distinctly scalariform tertiary venation (Fig. 1C, D) . However, there are also a few species of Nectandra s.str. showing evenly reticulate venation, e.g., N. megapotamica. The filaments are always much narrower than the anthers in the N. coriacea group, whereas several species of Nectandra s.str. have rather broad filaments, almost as broad as the anthers. Most species of Nectandra s.str. have anthers with a prolonged triangular apex or at least an apiculate tip, whereas this is never found in the N. coriacea group. Here the anthers are apically broadly rounded, truncate, or even slightly emarginate. In addition, they are mostly smooth or only slightly papillose, whereas they are strongly papillose in most species of Nectandra s.str. (Fig. 1E-J) .
Nectandra s.str. -Nectandra s.str. is not only confirmed as a well-supported monophyletic entity in our phylogenetic analysis, it is also easily characterized by a large deletion in the psbA-trnH spacer, of ca. 160 bp compared to its sister group Pleurothyrium, and of a similar magnitude compared to all other genera of Lauraceae investigated so far. This deletion might even be used as an identification tool for sterile collections: if the amplification product between psbA and trnH is about 340 bp long, then it is Nectandra s.str., if it is about 500 bp long, it belongs to other Lauraceae.
In morphological terms, Nectandra becomes more clearly definable by exclusion of the N. coriacea group. It comprises species with (sub)equal tepals that are papillose but not pubescent on their adaxial side, with nine fertile stamens with glabrous filaments and papillose, often apically prolonged anthers, in which the four pollen sacs are arranged collaterally or in a shallow arc. In addition, the leaves of most species show a scalariform tertiary venation.
The internal topology of Nectandra s.str. is largely unresolved in our analyses, apart from a few scarcely supported clades and three well-supported species pairs. Some of them seem to correspond to the morphological groups of Rohwer (1993) while others do not. At this point, however, it makes little sense to discuss even the better supported groups, because of the generally poor resolution and occasional uncertainties in the determination of sterile or fruiting collections.
Biogeography of Nectandra s.l. -The results of the present phylogenetic study showed that it was not possible to resolve the phylogenetic lineages within Nectandra s.str. However, with the Version of Record TAXON 65 (5) • October 2016: 980-996 same marker set a more distinct resolution in the N. coriacea group could be achieved. While this result may be influenced by the unequal number of species in the two groups, it may also be interpreted in terms of the biogeography of this genus.
On the basis of fossil records from North, Central and South America it is conceivable to sketch a hypothetical scenario of migration from North to South America, similar to the one suggested for the Cinnamomum-like Lauraceae by Huang & al. (2016) . It should be kept in mind, however, that the assignment of fossils to Nectandra should be assessed with caution. In the first half of the 20th century it was common practice to assign fossil plants to recent groups due to superficial similarities (Kvaček, 1971) . As pointed out by Christophel & al. (1996) , the overall leaf morphology and the venation patterns may be quite similar in species of different genera.
The first fossils attributed to Nectandra, N. antillanifolia E.W.Berry, N. arkansana E.W.Berry and N. pseudocoriacea E.W.Berry, date from the Eocene and were found in North America (Berry, 1924 (Berry, , 1931 . According to marine and terrestrial records, the Early Eocene Climatic Optimum (EECO, 52.0 to 50.0 Ma) was the warmest period of the Tertiary, with temperatures permanently above freezing even in British Columbia (Greenwood & Wing, 1995; Zachos & al., 2001; Hamann & Wang, 2005 Huber & Caballero, 2011; Hyland & Sheldon, 2013) . After the EECO there was a global cooling tendency, with two cooling intervals in the Early to Middle (50 to 48 Ma) and Late Eocene (40 to 36 Ma), interrupted by an episodal warming (Middle Eocene Climatic Optimum, MECO, ca. 41.5 Ma) (Zachos & al., 2001; Bohati & Zachos, 2003; Bijl & al., 2010) .
A working hypothesis for future studies may be that the progenitors of the N. coriacea group were displaced to Central America during one of the Eocene cooling periods. There they were able to re-establish and diversify. A Nectandra-like fossil from the Culebra Cut in Panama, estimated to be of Eocene to Oligocene age (Berry, 1914) , may be considered as evidence of this migration pathway. The diversification of the mainly South American Nectandra s.str. occurred much later, presumably in the Miocene (18 ± 5 Ma) according to the molecular clock analysis of Chanderbali & al. (2001) . However, the estimate of Chanderbali & al. is based on just one molecular marker (ITS), and only a single species of Nectandra, N. amazonum, so that the results have to be regarded as rather preliminary. On the other hand, it is consistent with the fact that first fossils from South America ascribed to Nectandra, N. areolata Engelh., N. chiliana E.W.Berry, N. patagonica E.W.Berry and N. saltensis Anzótegui, date from the Miocene (23.0 to 5.3 Ma) (Berry, 1922 (Berry, , 1925 (Berry, , 1936 Anzótegui & Aceñolaza, 2008) .
Assuming a nearly identical DNA mutation rate in the non-coding genomic regions, such an age difference between the two Nectandra clades (Figs. 2, 3 ) could explain the different degree of resolution within the two groups with the same molecular marker.
Biogeographic diversification in South America. -An exchange of species between the two subcontinents appears to have been possible repeatedly, e.g., via the "proto-Greater Antilles", which may have provided an island corridor in the Middle to Late Eocene for diverse plant species as already discussed by Gentry (1982) , Savage (1982) , Iturralde-Vinent & MacPhee (1999) and Pennington & Dick (2004) .
The emergence of the Panamanian Isthmus in the Miocene (11.62 to 15.97 Ma) (Montes & al., 2015) facilitated the exchange of species considerably. Also the hypothetic ancestor of Nectandra s.str., Pleurothyrium and a part of the Ocotea complex may have colonized the South American continent after the opening of the direct land route. In South America, Nectandra s.str. appears to have undergone an extensive and rapid radiation. The drivers of this radiation are still unclear, but they may have been related to the opening of new habitats by geological events.
New habitats certainly have been created by the formation of the Andes from late Oligocene to early Miocene (Hoorn & al., 2010; Folguera & al., 2011) . Thereby the diversity of habitats in South America increased, forcing the diversification of many taxa, including Nectandra. After all, Nectandra is found in most wet to seasonally dry forests in tropical America, from sea level to about 3000 m elevation, and from the flooded forests of the Amazon to the relatively dry Cerrado savanna forests of Brazil.
TAXONOMIC CONSEQUENCES
As described above, Nectandra in its current circumscription has turned out to be diphyletic, so that it cannot be treated as a single genus any more. The type, N. sanguinea Rol., is morphologically clearly a member of the group called Nectandra s.str. above. Therefore, the species of the N. coriacea group need to be transferred to a different genus. The oldest genus name validly published for a species of the N. coriacea group is Damburneya Raf. (Rafinesque, 1838) , which therefore has to be adopted as the accepted name of this group. 1: 244. 1803 ("catesbei ") . Trees or shrubs. Leaves evergreen, alternate, penninerved, with ± evenly reticulate to mixed (not scalariform) tertiary venation. Flowers trimerous, bisexual. Tepals six, (almost) equal, abaxially glabrous or pubescent, adaxially pubescent at the base and (usually strongly) papillose towards the tip, dropping off as a ring after anthesis. Fertile stamens 9, with distinct, pubescent filaments. Anthers transverse-elliptic to almost rectangular, apically rounded to truncate, never apiculate or triangular, with 4 pollen sacs, mostly arranged in a shallow arc but sometimes in two pairs, one above the other. Staminodes 3, with pubescent filament and a distinct glandular head, the latter usually ± rhomboidal, rarely sagittate. Ovary inserted in a shallowly bowl-shaped to cup-shaped receptacle. Fruit almost completely exserted, on a shallowly bowl-shaped to turbinate cupule.
Damburneya
Distribution: Mainly Central America, with a few species reaching North America (Mexico: Sinaloa and Tamaulipas; U.S.A.: Florida), the Antilles and Bahamas, as well as northern and northwestern South America, and one species (D. purpurea) reaching Bolivia and Espirito Santo in Brazil.
In the description of Damburneya Rafinesque (1838) Plate 28 of this work shows a plant with apparently racemose inflorescences bearing white, rotate, mostly hexamerous flowers, ovate-lanceolate leaves, and fruits with a turbinate red cupule that resemble those of the species currently known as Nectandra coriacea (Sw.) Griseb. On the preceding page, the species is described as "Cornus, foliis Salicis Laureae acuminatis; floribus albis; fructu Sassafras." Catesby gives no information about the origin of the plant, but there is no other species with similar morphology in the general area treated in his book. Moreover, a specimen in P (barcode P00128647), bearing a label "Herbarium Richard. Laurus catesbyana. Michaux-Florida calidior", has been annotated as Nectandra coriacea (Sw.) Griseb. by Rohwer in 1984 . Rohwer (1993 (Flora Peruviana, et Chilensis, vol. 4) , containing the description of the competing name Laurus purpurea Ruiz & Pav. remained unpublished until 1955 . However, the plates have been distributed earlier, and the plate of this species shows floral details and a separate fruit. According to Art. 38.8/38.9 of the Code (McNeill & al., 2012) , this is sufficient for valid publication. According to Alvarez López (1955), the plates have been ready for distribution in late 1803 or early 1804, but it remained unclear when they actually had been distributed. Stafleu & Cowan (1979) suggested "In view of the circumstance that the first references to Ruiz and Pavon's fourth volume date from 1830, it seems advisable to regard the publication by Kunth as the earlier one." Now Pedro Moraes (pers. comm.) has drawn our attention to the fact that Pavón sent a copy of the Laurographia and the plates to J.E. Smith in July 1813, for presentation to the Linnean Society of London. The accompanying letter is available at http:// linnean-online.org/62228. This can be regarded as an effective publication in the sense of Art. 30.4./30.5. of the Code (McNeill & al., 2012) . In his monograph, Rohwer (1993) attributed also Nectandra minima Rohwer to the N. coriacea group. We hesitate to transfer this species to Damburneya now, because it differs in several characters from the other species and approaches Ocotea even more than these. It has smaller, less papillose flowers and stamens with almost superposed pairs of pollen sacs. The most important difference from both Damburneya and Nectandra, however, is the fact that it sometimes has unisexual flowers. Within the Ocotea complex, this condition is known only from Endlicheria, Rhodostemonodaphne, and many species of Ocotea. Endlicheria is defined by disporangiate anthers (at least in the two outer androecial whorls), whereas they are tetrasporangiate in Ocotea and Rhodostemonodaphne. Rhodostemonodaphne differs by broadly sessile, fleshy anthers with the pollen sacs arranged in a single apical row. Unfortunately, we have not been able to extract DNA of sufficient quality for amplification from the relatively old herbarium material available of Nectandra minima.
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